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CLAIMS 



What is claimed is: 



1 . An isolated and purified protein comprising an aminoyacid sequence as depicted 
in Figure 2 or 4 (SEQ ID NO: 2 or 4) and analogs thereof wnerein the protein is 
capable of complexing with glial cell line-derived neurotrophic factor (GDNF) and 
thereby mediating cell response to GDNF. 

2 . A protein of Claim 1 comprising the amino acid sequence as depicted in 
Figure 2 (SEQ ID NO: 2). 

3 . A protein of Claim 1 comprising the amino/acid sequence as depicted in 
Figure 4 (SEQ ID NO:4). 

4. A protein of Claim 1 comprising the amino acid sequence Scr^ through 
Pro 446 as depicted in Figure e/(SEQ ID NO A 

5 . A protein of Claim l^pmprising thp amino acid sequence Asp^5 through 
Leu 447 as depicted in Figure 2 (SEQ ID NO:2). 

6. A protein of Claim 1 comprising the amino acid sequence Cys^9 through 
Cys 442 as depicted in Figure 2 (SEQ ID NO: 2). 

7 . A protein of Claim 1 comprising the amino acid sequence Ala 19 through 
Val 450 as depicted in Figure 4 (SEQ ID NO:4). 

8 . A protein of Claim 1 comprising the amino acid sequence Cys^9 through 
Cys 443 as depicted in Figure 4 tfSEQ ID NO:4). 

9 . A protein of Claim 1 which is glycosylated. 



10. A protein of Claim V which is non-glycosylated. 



11. A protein of CI; 
chemical synthesis. 



fs 1 to 10 which is produced by recombinant technology or 
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12. A pharmaceutical composition^mpiising a protein as claimed in any one of 
claims 1 to 10 in combination with a\^^maceutically acceptable carrier. 

13. An isolated nucleic acid sequence encoding a neurotrophic factor receptor 
5 protein comprising an amino acid sequence as claimed iff any one of claims 1 to 8. 

14. An isolated nucleic acid sequence encoding ayneurotrophic factor receptor 
protein comprising an amino acid sequence as depicted in Figure 2 or 4 (SEQ ID NO: 
2 or 4) and analogs thereof wherein the protein is afapable of complexing with glial cell 

10 line-derived neurotrophic factor (GDNF) and thereby mediating cell response to 
GDNF. 

15. A nucleic acid sequence of Claim 14 encoding a neurotrophic factor receptor 
protein comprising the amino acid sequence as depipted/in Figure 2 (SEQ ID NO: 2). 

15 

16. A nucleic acid sequence of Claim 14 encoding/a neurotrophic factor receptor 
protein comprising the amino acid sequence as depicted in Figure 4 (SEQ ID NO: 4). 

17. An isolated nucleic acid sequence comprising 
20 (a) a sequence set forth in Figure 1 (SEQ ID NO: 1) comprising nucleotides 

encoding Met* through Ser465 or Figure 3 (SEQ ID NO: 3) comprising 
nucleotides encoding Metl through Ser^68 ) wherein said sequence encodes a 
neurotrophic factor receptor proteii/ (GDNFR) capable of complexing with 
glial cell line-derived neurotropic factor (GDNF) and thereby mediating cell 
25 response to GDNF; 

(b) a nucleic acid sequence whictf (1) hybridizes to a complementary sequence of 
(a) and (2) encodes an amino acid sequence with GDNFR activity; and 

(c) a nucleic acid sequence wftich but for the degeneracy of the genetic code 
would hybridize to a complementary sequence of (a) and (2) encodes an 

30 amino acid sequence with GDNFR activity. 

18. A vector comprising a/nucleic acid sequence according to any of claims 14 
to 17 operatively linked to one or more operational elements capable of effecting the 
amplification or expression/of said nucleic acid sequence. 



19. A vector comprising a nucleic acid sequence encoding a neurotrophic factor 
receptor protein comprising the amino acid sequence as depicted in Figure 2 or 4 
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(SEQ ID NO: 2 or 4) operatively linked to one^or more operational elements capable of 
effecting the amplification or expression of/said nucleic acid sequence. 

20. A host cell transformed or transected with the vector of claim 18. 

21. A host cell transformed or transfected with the vector of claim 19. 

22. A host cell of claim 20 selected from the group consisting of mammalian cells 
and bacterial cells. 




23. A host cell of claim 22 which is a COS-7/cell or E. coli. 

24. A host cell of Claim 20 wherein said cell is suitaole for human implantation and 
wherein said cell expresses and secretes said neurotrophic factor receptor. 

25. A host cell of Claim 21 wherein tf^id cell is suitable for human implantation and 
wherein said cell expresses and secretes s^ld neurotrophic factor receptor. 

26. A host cell of Claim 20 wherein said/cell is transformed or transfected ex vivo. 

27. A host cell of Claim 20 wherein said cell is enclosed in a semipermeable 
membrane suitable for human implantation. 



28. A method for the production of a neurotrophic factor receptor protein 
comprising the steps of: 

(a) culturing a host cell, containing a nu<5leic acid sequence encoding a 
neurotrophic factor receptor protein comprising an amino acid sequence as 
depicted in Figure 2 or 4 (SEOTD NO: 2 or 4) and analogs thereof wherein the 
protein is capable of compleaung with glial cell line-derived neurotrophic factor 
(GDNF) and thereby mediating cell response to GDNF, under conditions 
suitable for the expression of said neurotrophic factor receptor protein by said 
host cell; and 

(b) optionally, isolating said neurotrophic factor receptor protein expressed by said 
host cell. 



29. A method of (^laim 28, wherein said nucleic acid sequence encodes a 
neurotrophic factoivreceptor protein comprising the amino acid sequence as depicted in 



Figure 2 (SEQ ID NO:2). 

30. A method of claim 28, wherein said nucleic acifl sequence encodes a 
neurotrophic factor receptor protein comprising the ^cmino acid sequence as depicted in 

5 Figure 4 (SEQ ID NO:4). 

31. A method for the production of a neuj^trophic factor receptor protein 
comprising the steps of: 

(a) culturing a host cell transformed^or transfected with a nucleic acid sequence 
according to claim 17 under conditions suitable for the expression of said 
neurotrophic factor receptor protein by said host cell; and 

(b) optionally, isolating said neurotrophic factor receptor protein expressed by 
said host cell. 

15 32. A method of claim 28 or 3 1, further comprising the step of refolding the 
isolated neurotrophic factor receptor. 

33. A method of claim 28 or 3 1 , wherein saicf host cell is a prokaryotic cell. 

20 34. A method of claim 28 or 3 1, wherein/said host cell is a eukaryotic cell. 

35. A substantially purified neurotrophic factor receptor protein prepared according 
to the method of any of claims 28 to 3 1 

25 36. The use of the ri^rotrophicyf actor receptor protein of claim 1 for the 
manufacture of a pharmaceutical composition. 

37. A method of treating improperly functioning dopaminergic nerve cells by 
administering a neurotrophic /actor receptor protein of claim 1. 

30 

38. A method of treating Parkinson's disease by administering a neurotrophic 
factor receptor protein ofrclaim 1 . 

39. A method of treating Alzheimer's disease by administering a neurotrophic 
35 factor receptor protein of claim 1 . 



40. A methodyof treating amyotrophic lateral sclerosis by administering a 




neurotrophic protein of claim 1 . / 

4 1 . An antibody that binds to a neurotrophic factor receptor protein comprising an 
amino acid sequence of SEQ ID NO:2 or SEQ ID NO:4. / 

42. The antibody of claim 41 wherein said antibody is a monoclonal antibody. 

43. The antibody of claim 41 wherein said antibody is a polyclonal antibody. 

44. An antibody produced by immunizing an animal with a neurotrophic factor 
receptor protein comprising an amino acid sequence of SBQ ID NO:2 or SEQ ID 
NO:4. / 

45. A hybridoma that produces a monoclonal antibody that binds to a neurotrophic 
factor receptor protein comprising an amino acid sequence of SEQ ID NO:2 or SEQ ID 



neurotrophic factor receptor protein according to claim 1 ; 
said membrane being permeable to me neurotrophic factor receptor protein and 
impermeable to materials detrimental to said cells. 

47. The device of claim 46, whereirysaid cells are naturally occurring cells that 
secrete said neurotrophic factor receptor protein. 

48. The device of claim 46, wherein said cells have been modified to secrete said 
neurotrophic factor receptor protein by means of a nucleic acid sequence comprising: 

(a) a sequence set forth in Figure 1 (SEQ ID NO.: 1) comprising nucleotides 
encoding Met 1 through Sfer465 or Figure 3 (SEQ ID NO: 3) comprising 
nucleotides encoding Met 1 through Ser468 encoding a neurotrophic factor 
receptor protein (GDNER) capable of complexing with glial cell line-derived 
neurotrophic factor (GDNF) and mediating cell response to GDNF; 

(b) a nucleic acid sequence which (1) hybridizes to a complementary sequence of 
(a) and (2) encodes ail amino acid sequence with GDNFR activity; and 

(c) a nucleic acid sequence which but for the degeneracy of the genetic code would 



NO:4. 



46. 



(a) 
(b) 



A device for treating nerve damage, comprising: 
a semipermeable membrane suitable for implantation; and 
cells encapsulated withmiaid membrane, wherein said cells secrete a 




)77 

hybridize to a complementary sequence of (a) and (2) encodes any 
sequence with GDNFR activity. 
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49. An assay device for analyzing a test sample for the presence df glial cell line- 
derived neurotrophic factor, comprising: a solid phase containing or coated with a 
GDNFR protein, wherein said GDNFR protein reacts with GDNF present in the test 
sample and produces a detectable reaction product indicative ofyihe presence of GDNF. 

50. A method for analyzing a test sample for the presence' of glial cell line-derived 
neurotrophic factor, comprising: contacting the sample to an assay reagent comprising 
GDNFR protein, wherein said GDNFR protein reacts witH GDNF present in the test 
sample and produces a detectable reaction product indicative of the presence of GDNF. 

5 1 . An isolated and purified protein comprising an Amino acid sequence of 
GDNFR-ot, GRR2, GRR3 or GDNFR consensus protein as depicted in Figure 14, 
15, 16, 17, 18, 19 or 26 wherein the protein is capable of complexing with glial cell 
line-derived neurotrophic factor (GDNF) or neurturin neurotrophic factor thereby 
mediating cell response to said neurotrophic factor/ 



52. A pharmaceutical composition jsomprisin^ a protein as claimed in claim 5 1 in 
combination with a pharmaceutically acceptable/carrier. 



53 . An isolated nucleic acid sequence encoding a neurotrophic factor receptor 
protein comprising an amino acid sequence ^laim 51. 



54. An isolated nucleic acid sequence comprising: 

(a) a sequence set forth in Figure 19 or 26 wherein said sequence encodes a 
neurotrophic factor receptor protein (GDNFR) capable of complexing with 
glial cell line-derived neurotrophic factor (GDNF) or neurturin neurotrophic 
factor thereby mediating cell yesponse to said neurotrophic factor; 

(b) a nucleic acid sequence whicp (1) hybridizes to a complementary sequence of 
(a) and (2) encodes an amin6 acid sequence with GDNFR activity; and 

(c) a nucleic acid sequence which but for the degeneracy of the genetic code 
would hybridize to a comrilementary sequence of (a) and (2) encodes an 
amino acid sequence witl/ GDNFR activity. 



55. 



A vector comprising a nucleic acid sequence according claims 53 or 54 



operatively linked to one or more operational elements capable of effecting the 
amplification or expression of said nucleic acid sequence. 



56. 



A host cell transformed or transfected with the vector of claim£>5. 



57. A host cell of Claim 56 wherein said cell is suitable for human implantation and 
wherein said cell expresses and secretes said neurotrophic factor receptor. 



58. 



A host cell of Claim 56 wherein said cell is transformed or transfected ex vivo. 



59. A host cell of Claim 56 wherein said cell is enclose^ in a semipermeable 
membrane suitable for human implantation. 

60. A method for the production of a neurotrophic jfoctor receptor protein 
comprising the steps of: 

(a) culturing a host cell, containing a nucleic acid sequence encoding a 
neurotrophic factor receptor protein comprising an amino acid sequence of 
claim 51 wherein the pBotein is capable of complexing with glial cell line- 
derived neurotrophic -feetor (GDNF) or neurturin neurotrophic factor thereby 
mediating cell response to said neurotrophic factor, under conditions suitable 
for the expression of said neurotrophic^ factor receptor protein by said host cell; 
and 

(b) optionally, isolating said neurotropic factor receptor protein expressed by said 
host cell. 

61. A method of treating improperWfiinctioning dopaminergic nerve cells by 
administering a neurotrophic factor recjeptor protein of claim 5 1 . 

62. An antibody that binds to a neurotrophic factor receptor protein comprising an 
amino acid sequence of claim 51. 



63 . A hybridoma that produces a monoclonal antibody that binds to a neurotrophic 
factor receptor protein comprising an amino acid sequence of claim 51. 



64. 
(a) 
(b) 



A device for treating 
a semipermeable mei 
cells encapsulated wi 



^rve damage, comprising: 

>rane suitable for implantation; and 

in said membrane, wherein said cells secrete a 
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neurotrophic factor receptor protein according to claim/) 1; 
said membrane being permeable to the neurotrophic factor receptor protein and 
impermeable to materials detrimental to said cells. / 

65. An assay device for analyzing a test sample for the presence of a neurotrophic 
factor, comprising: a solid phase containing or coated/with a GDNFR protein, 
wherein said GDNFR protein reacts with said neurotrophic factor present in the test 
sample and produces a detectable reaction product indicative of the presence of 
neurotrophic factor. / 

66. A method for analyzing a test sample forAhe presence of a neurotrophic factor, 
comprising: contacting the samote to an assay reagent comprising GDNFR protein, 
wherein said GDNFR protein vmpte with said neurotrophic factor present in the test 
sample and produces a detectable reaction product indicative of the presence of 
neurotrophic factor. / 

67. A method of determining whetheya ligand activates a receptor tyrosine kinase, 
comprising: contacting the sample to an Assay reagent comprising GDNFR protein, 
wherein said GDNFR protein reacts wim said ligand to form a GDNFR protein/ligand 
complex and wherein said complex binds to an extracellular ligand-binding domain of 
said receptor tyrosine kinase, and detecting the activation of the kinase domain and 
phosphorylation of specific substrates that mediate intracellular signaling. 

68. A method of claim 67, wherein said receptor tyrosine kinase is a c-ret proto- 
oncogene. / 

69. A method of claim 6ll wherein a cell has been modified to include the 
extracellular ligand-bindingyaomain, a transmembrane domain and a cytoplasmic 
segment containing the catalytic protein-tyrosine kinase domain for the detection of 
intracellular signaling. / 




